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ABSTRACT 
This thesis examines the trends in the enlisted force 
structure utilizing the Years of Active Federal Service (YAFS) 
Report for fiscal years 1975 through 1994. The YAFS report, 
an annual matrix representing all nine enlisted paygrades by 
yea rs of service, was used to determine characteristics of the 
"hollow force" of the 1970's, including continuation rates, 
aging of the force, and changes in the mix of career and non­
career personnel. Entry cohorts were created for each fiscal 
year. These cohOrts were tracked over time to portray trends 
in continuation, force mix and force aging. The results 
indicate that the YAFS report is an excellent tool to observe 
total force characteristics such as continuation behavior, 
aging of the force, and career mix issues however, more 
precise data are necessary to determine the specific 
characteristics of a hollow force. 
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The advent of the All-Volunteer Force (AVF) on July 1, 
1973 initiated a new era for the United States Military. No 
longer did enlisted managers, those personnel responsible for 
maintaining the manpower force structure, have the ability to 
choose personnel from a pool of individuals comprised of the 
entire population of young men in the United states. After 
1973, they had to compete with the civilian job market for the 
top quality recruits needed for a modern military force. 
The start up of the All-Volunteer Force in 1973 created 
much controversy. Many believed that a military force 
procured in this manner would not be able to meet the 
challenges of an immediate buildUp in a time of crisis. Just 
six years prior to the AVF, the National Advisory commission 
on Selective Service had concluded that if the draft were ever 
abolished, "the sudden need for greater numbers of men would 
find the nation without the machinery to meet it." [Ref. 1, p . 
12 ] In 1969, President Nixon commissioned a study chaired by 
Secretary of Defense Thomas S. Gates to look further into the 
feasibility of an AVF. Commonly referred to as the Gates 
commission Report, the Report of the President's commission on 
the All-Volunteer Force concluded that it would be possible to 
end the draft and support a strong military with a volunteer 
force. [Ref. 2) 
The AVF went through a difficult period from January 1, 
1976 through October 1, 1980 and the force recruited during 
this period has come to be referred to as the "Hollow Force." 
This was not only the result of recruiting shortfalls, but 
also of the inadvertent recruitment of lower mental quality 
individuals. During these years the Armed Services Vocational 
Aptitude Battery (ASVAB) was misnormed. ASVAB scores are used 
to qualify applicants for enlistment. Based on sections of 
the ASVAB, applicants are placed into one of five Armed Forces 
Qualification Test (AFQT) categories which determine 
eligibility for enlistment. Each change in the ASVAB test 
form requires a process referred to as normalization. This is 
a procedure that converts the raw scores into percentile 
scores of a standard reference population. [Ref. 3, p. 1 ] The 
ASVAB placed into service on January 1, 1976 was not scaled 
properly, that is, it was "misnormed." This misnorming 
allowed many Armed Forces Qualification Test (AFQT) category 
IV personnel into the armed services. originally only 
percent of new enlistees were allowed to be in Category IV, 
but, once the test battery was properly scaled, it was 
determined that up to 30 percent of the force recruited from 
January 1986 to October 1980 was in mental category IV. This 
indicated that possibly 25 percent of the force would not have 
been eligible for enlistment if the correct scale had been 
used. [Ref. 4, pg. 4) 
There were many concerns that the military performance of 
this lower aptitude force would be very poor. Although there 
are no direct measures of this performance available, there 
are some indirect measures such as rates of attrition and 
promotion to the next higher paygrade which can be studied. 
The data in this thesis will be analyzed to determine if there 
are any differences between groups from this peri od, in thes e 
two indicators, which may identify the attributes of a "Hollow 
Force." The thesis will also look at more recent periods and 
determine if there are any trends that might indicate a 
reoccurrence of the 1970's hollow force in the drawdown of the 
mi l itary in the 1990's. 
Other points that came out of the Gates Commission were 
the beliefs that: (1) career force manning would increase 
under a volunteer system because of an increase in first-term 
reenlistment rates; and, (2) a more career-intensive, and 
possibly sma ller, volUnteer force would be more productive 
than a draft-induced force. [Ref. 5, p. 52 ] The data will be 
used to determine if the statement made in point one, that 
there would be an increase in the size of the career force, 
has occurred. The career force is defined as those personnel 
with greater than four years of active service. 
B. OBJECTIVES 
Management of the enl isted force structure is a diff icul t 
task. Obtaining the proper mix of first-term and career 
personnel with the proper levels of experience is a management 
challenge. There are many reports utilized as "tools" in an 
attempt to ensure this proper mix of personnel. One such 
report is the Years of Active Federal Service (YAFS) Report. 
Produced by the Bureau of Naval Personnel's Manpower Personnel 
Manning Information System (MAPMISj, this report lists the 
enlisted force structure divided by paygrade, E-l through E-9, 
and years of service (YOS) , one through thirty-one. 
utilizing the YAFS report for fiscal years 1975 through 
1994, the thesis will analyze specific trends in the Navy I s 
enlisted force structure. The thesis will focus on changes in 
manpower by paygrade and experience levels, the aging of the 
career force, and fluctuations in first term attrition and 
annual continuation rates. It will also analyze different 
entering cohorts. By comparing the results with those 
presented in the literature the thesis will determine the 
usefulness of the YAFS report in identifying manning problems, 
such as the hollow force. 
C. THE RESEARCH QUESTION 
The primary research questions will be, "What have been 
the trends in the Navy force structure during the All­
Volunteer period, and did the Navy experience a "hollow force" 
in the late 1970's?" and "If so, what attributes of the force 
structure characterize a 1 hollow force? '" . Two additional 
research questions are, "How has annual attrition and 
continuation behavior varied over this period?" and "Is the 
career force getting older?". 
D. SCOPE AND LIMITATIONs 
This thesis will focus on the data obtained from the YAFS 
reports. These reports are cross-sectional pictures of the 
size of the Navy's enlisted force at the end of each fiscal 
year. As such, they do not reflect the fluctuations in 
manpower that occur during a given fiscal year. The numbers 
of personnel accessed during the year are included in the 
numbers, not as a separate figure. Each line of the report, 
reflecting each of the different years of service, does not 
include personnel who accessed and attri ted in that same year. 
As a result, the percentages derived using these numbers are 
approximations of the true numbers. They all are, however, 
sUfficiently accurate to observe trends in the size of the 
force structure. 
E. DEFINITIONS AND ABBREVIATIONS 
To assist the reader of this report the following 
abbreviations and definitions will be used throughout: 
• 	 ASVAB - Armed Services Vocational Aptitude Battery. 
Used by the military services to select and classify 
enlisted personneL [Ref. 6] 
• 	 AFQT - Armed Forces Qualification Test. Derived from 
subtests of the ASVAB, it is a scale divided into five 
categories for reporting quality of enlisted 
accessions. [Ref. 7] (see Table 1. for categories) 
• AVF - All-Volunteer Force. 
• 	 Cohort - A group of individuals, used here to indicate 
all who entered the service during a specific fiscal 
year. 
• 	 LOS - Length of Service. Indicates the amount of time, 
measured in years, an individual has been in the 
military at the time of the report. 
• YOS - Years of Service. Same as LOS. 
• YAFS - Years of Active Federal Service. Same as LOS. 
Fiscal Year (FY) - Period from 1 October to 30 
September of the following year. A fiscal year starts 
in October of the previous calendar year. 
ARMED FORCES QUALIFICATION TEST (AFQT) CATEGORIES 

Percentile Percent of 

AFQT score reference 

category range population Description 

93-100 Above average 

II 65 92 28 Above average 

III 31-64 35 Average 

21 Bel ow average 
1-' unqualified for servi ce 
Tab.Le 1. Armed Forces Qua.Ll.fl.catl.on Test (AFQT) Categorl.es 
[Ref. 8 J 
F. ORGANIZATION OF STUDY 
Chapter II provides a review of the literature pertinent 
to the research questions of the thesis. Chapter III 
describes the data and methodology used in the study. Chapter 
IV contains the findings of the study, and Chapter V presents 
conclusions and recommendations drawn from the study. 

II. LITERATURE REVIEW 
The study of the Ii terature pertaining to this research 
project is divided into two separate areas. The first reviews 
studies conducted on the misnorming of the ASVAB and the 
results of allowing lower mental category personnel into the 
service. In the second section, previous examinations of the 
trends of the enlisted force are presented. These previous 
studies provide the basis for comparison with the results 
obtained from the YAFS reports in this thesis. 
A. MISNORMING OF THE ASVAB AND ITS POSSIBLE RESULTS 
In 1983, Maier and Truss [Ref. 9] determined the accuracy 
of the ASVAB score scale utilizing forms 5, 6, and 7 of the 
ASVAB (ASVAB 5/6/7). When the test was first introduced in 
1976, it was observed that the quality of upper mental 
category recruits immediately increased. It was determined 
that the scale used to normalize the test was inaccurate. The 
test was corrected in May 1976 for the upper range of 
personnel. It was not believed that there were problems with 
the lower categories of personnel at that time. By 1980 it 
was concluded that the scores of the low range were also high. 
AS a result, enlisted accessions in mental category IV were 
possibly 25 percent higher than originally believed. 
The authors found three possible explanations for the 
high scores in the original scale [Ref. 10] : 
• 	 The reference test used with the sample of Navy and Air 
Force recruits was most likely not scored correctly. 
• 	 The reference test scores for the Army examinees were 
inflated by coaching on the test. 
• 	 Many Army examinees tested at Armed Forces Examining 
and Entrance Stations appear to have been excluded from 
the calibration sample that was used to construct the 
score scale, on the basis of their reference test 
Those who failed to qualify for enlistment 
(AFQT scores 1 to 15) tended to be excluded from the 
calibration sample. 
Maier and Truss concluded that the original ASVAB 5/6/7 
score scale was inflated throughout the score range. After 
correction, the traditional meaning of the ASVAB score scale 
was restored. [Ref . ll] 
Heisey, Means, and Laurence [Ref. 12] conducted a study 
in 1985 that also examined the results of the misnorming of 
the ASVAB. Sponsored by the Office of the Assistant Secretary 
of Defense (Manpower, Installations, and Logistics), this 
report is a summary of previous research on the military 
performance of low-aptitude personnel. This review was 
initiated because of the possibility that the services would 
need to lower aptitude standards to maintain manpower levels 
in the AVF due to decreases in the size of the projected 
manpower pool, and resulting increases in competition for 
available manpower from the private sector. 
The authors started by providing background of aptitude 
testing and its use for determining eligibility for entrance 
into the armed services. They next looked at "Project 
100, 000", which was a program during the Vietnam War era that 
allowed previously Unqu a lified personnel into the military 
through a relaxation of entry standards. This program was in 
effect from 1967 to 1971 and permitted approximately 360,000 
previously unqualified personnel to enter the military. 
After these low-apti tude individuals were accessed, the 
services had to determine how well they performed on the job . 
The authors used training performance, assignments, grade 
level achieved, supervisor evaluations, offenses, educ ational 
achievement, attrition, and reenlistment to indirectly measure 
job performance. They determined that, although there were 
some differences betWeen mental category groups, most were not 
significant. The level of e ducation, whether one was a high 
school graduate or not, was a more important factor in 
explaining job performance in some instances. 
The second half of their study considered those 
individuals who entered during the period when the ASVAB was 
misnormed. Called "Potentially Ineligibles" (PI) [Ref. 13 ] , 
these individuals would not have qualified for enlistment if 
the correct scores had been utilized. Al though these 
individuals entered due to an error, it provided an excellent 
opportunity to study the results of allowing lower mental 
category individuals into the services. Many of these 
individuals were still in the service at the time of this 
study which provided continuing opportunities to evaluate 
their performance. Job performance areas examined included 
training course attrition, skill qualification tests, 
promotion to E-4 or higher, completion of first term of 
service, eligibility to reenlist, and propensity to reenlist. 
The authors concluded that the results from studying the PIs 
were similar to the results from "Project 100,000." Lower­
aptitude individuals' performance, as measured by these 
general measures, was somewhat lower than their higher­
aptitude counterparts, but still acceptable if education level 
is controlled. [Ref. 14] 
A Naval Postgraduate School (NPS) master's thesis 
completed by Boyer in 1981 [Ref. 15) examined the performance 
of Navy personnel accessed as a result of the misnorming of 
the ASVAB. The purpose of Boyer's study was to d~termine if 
the Armed Forces Qualification Test (AFQT) is an appropriate 
measure in determining eligibility for enlistment into the 
armed services. 
Boyer 1 s sample of personnel assessed as a result of 
misnorming of the ASVAB was obtained from those individuals 
who began their enlistment in the last quarter of fiscal year 
1977. A comparison was made between those who would have been 
ineligible with the eligible individuals contained within the 
sample. Boyer also compared the performance among the four 
mental category groups. The performance indicators used were 
promotion patterns, involvement in occupational skill 
training, and service survival. 
Boyer concluded that the AFQT was a good predictor of 
recruit quality. Promotion rates were lower, attrition was 
greater, and smaller numbers of individuals completed A-school 
in the lower mental categories . He also compared educational 
background and determined that high school graduates had 
better results in all three performance areas than non-high 
school graduates. 
B. 'l'RENDS IN 'l'HE FORCE S'l'RUC'l'URE 
In 1988, Good completed an NPS master's thesis on the 
trends of the enlisted force for all services from 1974 to 
1987. [Ref. 16) The author set out to determine if changes in 
the national economic environment and changes in military pay 
and benefit policies had an effect on career decisions of 
military personnel. She used the Enlisted Transition Matrix 
that classified personnel by their length of service. Good 
separated the years of service (YOS) into six comparison 
groups: 1-4 YOS, 5-10 YOS, 11-15 'iDS, 16-19 YDS, 20-]0 'iDS, 
and an aggregate category of 5-30 YDS for each fiscal year 
from 1974 through 1987. 
Graphing the results from year to year by the above 
divisions, the author compared continuation rates, retention 
rates, and experience distributions for each of the four 
services. She determined that members tended to continue on 
active duty once past the second reenlistment. Also, a high 
employment rate in the civilian sector tended to affect 
reenlistment rates for the 1-4 'iDS group. This fluctuation in 
the employment rate was also reflected in the graphs for the 
retention rate, which otherwise held constant. The experience 
distribution improved in the later years of the study after an 
initial decrease in the early years. The research did not 
indicate that a strong economy had an effect on the experience 
distribution. 
Roll and Warner [Ref. 17J examined enlisted career 
manpower for all services and, specifically. some of the 
trends revealed in the first ten years of the AVF. They first 
divided the force into four terms of service and looked at 
retention rates for each term. Personnel with one to six y~S 
were contained in the first-term, seven to ten YDS in the 
second-term, eleven to fourteen YOS in the third-term, and 
fifteen to nineteen yQS in the fourth-term. First-term 
retention rates generally increased each year of the study 
(FY1975-1982) which the authors attributed to many different 
factors. Second and third-term retention rates were found to 
have a greater variance. These rates dropped in FY1975-1979, 
creating a belief that a career force would not be maintained 
with an AVF. These rates did recover, however, and were 
higher in 1982 than in 1975. 
The authors next examined the percentage of the force 
consisting of career personnel. These were individuals with 
more than four years of service. They found that the size of 
the career force increased significantly over the period of 
the study. The Navy, in particular, noticed a slight drop 
initially, but then experienced a rapid increase after FY1978. 
They also found that the distribution of careerists changed. 
The percentage of personnel with 5-10 years of service 
increased, while those with greater than ten YOS, decreased. 
This increase in personnel with 5-10 years of service was 





The data utilized for this report was obtained from 
copies of the Enlisted Personnel by Years of Active Federal 
Service spreading Paygrade section of the Manpower Personnel 
Manning Information System (MAPMIS) Report 5314-4106 for 
fiscal years 1975 through 1982 and Report 531N 4106 for fiscal 
years 1983 through 1994. Each report is a series of matrices 
consisting of the nine enlisted paygrades and the total force 
by length of service for each fiscal year. These total force 
numbers were verified with equivalent data provided by the 
Defense Manpower Data Center. The matrices were incorporated 
into spreadsheets using Excel 5.0 and the resulting 
spreadsheets are displayed in Appendix A to the thesis. 
Separate cohorts were developed for each fiscal year. 
The numbers for the first year of service (YOS) were used to 
identify the beginning cohort for a particular fiscal year. 
The one year of service cells for fiscal year 1975 would 
represent the numbers of entrants in the 1975 cohort, for 
example. The second year of service for the next fiscal year, 
FY 1976, would identify the second Y~S for the 1975 cohort; 
y~s 3 from FY 1977 would represent the third y~S of the 1975 
cohort, etc. This approach was used to develop separate 
cohorts for each fiscal year. Each cohort was followed 
through fiscal year 1994. The matrix developed for each 
cohort consists of the number of personnel in each enlisted 
paygrade by year of service and fiscal year. The matrices for 
all the cohorts also incorporated into Excel 
spreadsheets, which are located in Appendix B to this thesis. 
Entry-level cohorts were not developed for fiscal years 1992, 
1993, and 1994 as there is not enough years of service to 
generate trends from these accession groups. 
Appendix C to the thesis contains tables derived from the 
data contained in the YAFS (Appendix A) and cohort (Appendix 
B) spreadsheets. The methodology used to generate these 
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tables, and the information contained within them, will be 
described in the following paragraphs. 
The proportion of personnel continuing from one year to 
the next was derived for each cohort (Table C-l). The initial 
base year inventory in YOS 1 was used in computing the 
continuation rates. The continuation rate for YOS 1 is thus 
100 percent. Each successive year thereafter represents the 
number of personnel remaining on active duty in that year as 
a percentage of the initia l entry group. For example, to 
obtain the percentage for the 1975 cohort YOS 2, a6.a percent, 
the number of personnel in the cell indicating the total 
personnel with 2 years of service in Table 8-1, 77,970, was 
divided by the total number of personnel in YOS 1 of Table 8­
1, a9,a34. 
Table C-2 contains the number of personnel in paygrades 
E-3 and below as a percentage of all E-S and below personnel. 
Tables C-3 and C-4 contain the same information for paygrades 
E-4 and E-S respectively. The number of personnel in these 
paygrades, E-l through E-S, were totaled for YOS I-a, by 
cohort. These numbers were divided into the total numbers of 
E-l to E-3, E-4, and E-S personnel for each corresponding YOS 
and cohort. The resulting percentages should indicate the 
speed of advancement. Greater percentages of E-4 and E-S 
personnel in lower YOS cells would indicate faster advancement 
to these paygrades. Lower percentages would ind i cate slower 
advancement. For example, in Table C-4 the percentage of 
paygrade E-5 personnel with five years of service in the 19as 
cohort is 47.63 percent. This percentage is much greater than 
the 30.18 percent of E-5 personnel with five years of service 
in the 1990 cohort. This would indicate that advancement was 
faster for those in the earlier cohort. 
The distribution o f personnel by paygrade was computed 
for each f i scal year (Table C-S). From this information, the 
percentage that each paygrade comprises of the total force by 
fiscal year, was computed (Table C-6). These percentages 
should indicate if there has been any shifts in the 
composition of the force. Changes in the percentage that a 
paygrade comprises of the total force may signal problems with 
advancement. For example, an increasing percentage of 
paygrade E-5 each fiscal year may indicate difficult in 
obtaining paygrade E-6. 
The average length of service for each paygrade (Table C­
7) was computed by first multiplying the number of personnel 
in each cell of the YAFS Reports by its corresponding YOS. 
The results were totaled for each paygrade, yielding the 
aggregate years of service for each paygrade. When divided by 
the total personnel in that paygrade this yielded the average 
length of service. Changes in the average length of service 
by paygrade may indicate if the force is becoming more junior 
or more senior . 
Personnel with four years and less YOS are considered 
non-career, while those with greater than four YOS are 
considered career personnel. The total force was separated 
into these two classifications and the percentages determined 
(Tables C-8 and C-9). Career personnel were further separated 
into three categories: 5-10 YOS, 11-20 YOS, and 21-31 YOS 
(Table C-10). This was done to determine the distribution of 
career personnel across the higher paygrades. Next, divisions 
were made by term of service using the same groupings as Roll 
and Warner [Ref . 4. ] (Table C-11). First-term is defined as, 
1-6 YOS; second-term as 7-10 YDS; third-term as 11-14 YDS; and 
fourth-term as 15-19 YOS. Also, personnel in YDS 20 were 
looked at separately as this is the first point that 
individuals are eligible to leave with retirement benefits. 
Excel has the capability of linearly projecting trends in 
data. This was applied to the average length of service 
numbers to observe the trends in the data. The average length 
of service was projected to the year 2000 using the averages 
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computed in Table C-7. Table C-12 displays the resulting 
trends when all 20 years, from 1975 to 1994, were used to 
estimate the trends. Table C-IJ shows the trends when only 
the last ten years, 1985 to 1994, are used. 
Once these tables were created, bar charts and line 
graphs were developed to better portray the trends that have 
unfolded since 1975. These charts and graphs are discussed in 
the next chapter. 
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IV. 1\NALYS IS OF DATA 
This chapter will establish reference points by which to 
analyze the information developed in Chapter III . Graphs of 
the data will then be presented based on these reference 
points to determine and emphasize the trends of the enlisted 
force structure over the past 20 years. 
A. REFERENCE POINTS 
The following are historical landmarks that will be 
utilized to discuss and explain the trends in the enl i sted 
force structure presented in this thesis. 
The raw data used to generate these charts are found in 
Append ix D and graphical displays of this historical landmark 
data are provided in Figures 1-5: 
National unemployment rate (Figure 1): 
- continuation rates may be influenced by 
fluctuations in the national unemployment rate. 
High unemployment is associ ated with high 
retention, low unemployment with low retention; 
b. Military Base Pay (Figure 2): 
- represents the base pay for an E-1 with less than 
one year of service expressed in nominal va l ues. 
Largest pay raises were in october of 1980 and 1981; 
- changes in military pay may influence 
continuation rates. Large increases will generally 
increase retention while small increases will 
decrease retention; 
Ships (Figure 3): 
- the number of combatant and non-combatant 
ships in active service; 
- the number of ships should dictate the size of 
the enlisted force; 
d. Accessions and Losses (Fi gure 4): 
- represents number of personnel gained from 
civilian life (accessions) and lost 
















































































































Difference between Accessions and Losses 
(Figure 5): 
- a positive number indicates 

accessions are greater than attrition, 





B. THE TRENDS 
1. continuation on Active Duty (Fiqures 6-12) 
Figures 6 through 12 portray the data contained in Table 
C-l. They represent the percentage of personnel who continue 
on active duty by cohort for each year of service. 
The first trend observed in Figures 6 through 12 is that 
the percentage of personnel remaining on active duty for each 
cohort from 1975 to 1982 for the first four years of service 
is increasing. This indicates a persistent rise in retention. 
The 1975 and 1976 cohorts lost a large number of personnel at 
the end of their enlistment. This was prior to the big pay 
raises that occurred in fiscal years 1981 and 1982. 
unemployment was at its lowest point in four years in 1979 and 
may have attributed to the departure of the first two groups 
at the end of their first enlistments. The 1978 and 1979 
cohorts present a much higher continuation rate. This may be 
a result of the large pay raises in 1981 and 1982, and an 
unemployment rate which was at its highest point for the 
entire 20 year period. The rising unemployment of the early 
1980' s could also explain the increasing percentage of 
personnel staying on active duty up to the 1982 cohort. 
Thereafter, the continuation rate declines, but not 
dramatically. This may be due to an increased number of 
programs that were introduced in the late 1980' s that enabled 
commanding oft-icers to administratively separate adverse 
personneL After the fifth year of service there is mi nima l 
change seen among cohorts. Once a continuation pattern has 
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Figure 6. Percentage o£ Peraonnel who _re still on Active Duty 
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Figure 7. 	 Percentage of Peroto nne l "bo ....r. ut i 11 <;In Active Duty 


















PERCENTAGE OF PERSONNEL WHO CONTINUE ON ACTIVE DUTY BY II 19~ 












Figu.re 8. Perc:ente.ge of' Personnel ",ho ...re still on Active Duty 
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by Cobo rt, bl'HU, d o n the number et Y~S 1 (continued). 
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Figure 10. Percentage of Perqonnel who were iltill on Active Duty 
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Figure 11. 	 Percentage of Personnel "ho "ere atill on Active Duty 
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Figure 12. 	 P$TCent4S8 of' Personnel who WeTii' &till on Active Duty 
by Cohort, b4sed on the number ot y~S 1 (continued). 
constant. This would indicate that career personnel continue 
on active duty at the same rate, regardless of which cohort 
they are in. 
2. Percentage of Junior Enlisted within the B-1 to E-5 
community (Figures 13-18) 
The next six figures represent the number of E-3 and 
below, E-4, and E-5 personnel as a proportion of the total 
number of personnel in paygrades E-1 through E-5. These 
figures are generated from the data in Tables C-2, C-3, and C­
4. They compare the number of personnel in their first eight 
years of service in each entering cohort. These figures 
should help explain differences in advancement rates, the 
quality of individuals in each cohort or both. Higher 
percentages of E-3 personnel with more Y~S would indicate slow 
advancement rates and/or lower quality personnel. The 
percentage of E-J and below personnel has minimal variation 
over time with few exceptions. Cohorts 1978 and 1979 show a 
significant drop in the percentage of E-J personnel with an 
accompanying increase in the percentage of E-4 personnel with 
the same length of service. This indicates that advancement 
opportunities may have been exceptionally high in 1980 and 
1981. The large exodus of personnel from the two earlier 
cohorts noted in the previous section may also have created a 
need for more petty officers. This higher percentage of 
third-class petty officers (E-4) may also have contributed to 
the higher continuation rates represented in the previous 
section. Faster advancement opportunity is generally a good 
incentive to stay on active duty. There is a persistent 
increase in the percentage of personnel in paygrade E-4 with 
time in service of four through e i ght years. There is a 
corresponding decrease in the percentage of personnel in 
paygrade E-5 with the same length of service. This indicates 
difficulty in progressing from E-4 to E-5. This percentage 
should shift during these years wi th a decreasing number of 
PERCENTAGE OF THOSE IN PAYGRADES E3 ANO BELOW WITHIN 
PAYGRADES E5 AND BELOW 
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Figure 13. 	 Perc8Iltas_ of those in Paygre.dea E-3 and bela" wi t hin 
Community of E-5 and below. 
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Figure 14. 	 Percentage of those in Paygrades E-3 and belo,", within 
Community of E-5 and below (continued). 
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Figure 1 5 . 	 Percentas_ of tho•• i n Paygrode E-4 within 
Comul\~nity of E-S ond below. 
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Figu r e 16. 	 Ferellln t ",se of tholiile i n P"'ygre.de E-4 withill 

Community of E-S and tl.low ( cont.inued). 
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Figur. 16. 	 Percentage of thoee in E'aygrade E-5 within 

Community of 1':-5 and below (continued). 

E-4 and an increasing number of E-5 personnel. A possible 
reason for this is the difficulty of obtaining higher 
paygrades, which could be a result of more people staying in 
the Navy and making it a career. The number of ships peaked 
during the period from 1987 through 1989 (Figure 3). with 
decreasing manpower requirements since that time, advancement 
opportunities also decreased, possibly creating stagnation in 
the middle paygrades. 
3. Size of the Force (Figures l.9-22) 
The size of the total enlisted force mirrors the number 
of active ships as shown by the similarities in the curves 
shown in Figures 3 and 19. The force structure appears to be 
determined by the size of the fleet. However, the makeup of 
the force, by paygrade, has changed dramatically over the 
twenty years of the AVF. The number of E-3 and below 
personnel, by individual paygrade, has fluctuated greatly 
(Figure 20), hut when grouped together, indicate a steady 
decline in numbers, even during the years that the enlisted 
force was increasing in size (Figure 21). This decreasing 
number of personnel is also indicated as a decreasing 
percentage of the total force structure (Figure 22). 
The numbers of £-4 through E-6 personnel have steadily 
increased until the beginning of the drawdown in 1989, at 
which time the number of personnel in all paygrades began 
decreasing. The increase of senior personnel during the 
1980' s was the primary reason for the increase in the total 
force. The percentage of the force comprised of E-S and £-6 
personnel has continued to rise, even during the drawdown. 
With losses greatly outnumbering accessions, it is apparent 
that the force is losing E-1 through E-4 (new accessions), and 
E-7 and above personnel (early retirement). 
The numbers and percentage of E-7 and above have remained 
constant. This is due to the fact tha.t, by law, each of these 
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4. Length of Service (sea Figures 23 and 24) 
The average length of service for junior enlisted, E-4 
and below, has remained basical l y constant. There has, 
however I been a slight increase i n length of service for E-4 
personne l over the past four years. E-5 and E-6 personnel 
have seen t he greatest increase in their length of service, 
starting in the mid 1980's. This wou l d indicate increasing 
difficulty in obtaining paygrades E-7 through E-9. As 
mentioned previously, the E-7 to E-9 paygrades are required to 
be a certain percentage of the force and as such are driven by 
the size of the total force. with a decreasing total force 
there are fewer E-7 to E-9 personnel required, thus causing it 
to take longer to obtain these paygrades. Since both the 
length of service and the percentage of the force for the 
middle paygrades (E-5 to E-6) are increasing, the average 
length o f service for the entire force has been driven up. 
s. Career Force (see Figures 25-27) 
The career force is comprised of individua l s with five or 
more YDS. In 1975, the composition of the force was 41.2 
percent career and 58.8 percent non-career. By 1994, these 
percentages were completely reversed. The period from 1985 
through 1989 saw a 50-50 career mix. This was determined by 
Cooper to possibly be the "optimal" mix of personnel, at least 
at that time [Ref. 18 ]. The rapid change in career mix after 
1989 is most likely a result o f the drawdown. Access ion of 
personnel has decreased dramatically while losses have 
increased. The shift to an increasingly career manned force 
started in the early 1980's with an increase in the percentage 
of 5-10 YOS personnel. This increase has shifted to the 1 1 -20 
YOS, as this group is currently increasing at the greatest 
rate. When the years of service are separated into 
reenlistment terms, a similar pattern is noticed. First-term 
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Second, third, and fourth-term personnel are on the rise, 
indicating a shift to a more career force. 
6. The Future (See Figures 28 and 29) 
What is the force structure likely to he in the year 
2000? Utilizing Tables C-12 and C-13. graphs were done to 
project the future force structure using the average length of 
service computed from 1985 to 1994 as the base for the 
projections. The projection is computed in Excel, using 
linear extrapolation, by computing the average difference 
between the average length of service numbers and using this 
average to "forecast" the future. 
Using this method, average length of service for the 
total force is projected to continue to rise, especially for 
E-S and E-6 personnel. The percentages of non-career 
personnel will continue to decrease, while those in later YOS, 
11-20, will rise. 
A second projection exercise was undertaken to determine 
when a given force mix would be achieved. In particular, if 
we assume a 50-50 mix of career and non-career personnel is 
the optimal force structure, estimates were made as to when 
this mix would occur and what the size of the force would be 
at that time. By increasing the non-career numbers and 
decreasing the career numbers by equal percentages each year, 
using actual 1994 figures as the base, an optimal force would 
be reached in 1999. This force would have roughly 397,000 
personnel. These calculations are presented in Table 2. This 
projected force is equivalent in size to the force projected 
by a Bureau of Naval Personnel brief presented to students at 
the Naval Postgraduate School at the end of 1993. The 
projected end strength for FY 1999 was 397.714_ 
According to the Chief of Naval Operations, as reported 
by the Navy News Service in June 1994, the Navy's accessions 
for the coming years will be approximately 56,000 individuals 
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199,01. 197,921 391,002"..,... 209,028 
Table 2 	 Projection to eo SO-SO Ce.reer Ihx froa 1994 nuabers 
by increasing Non-Ce.reer and decreasing Career 
Personnel, 
52 
force size of 397,714, steady-state projections of the career 
force were estimated (Tables 3 and 4). The methodology used 
to determine steady-stat e is described in Appendix E to this 
thesis. 
Using survival rates from the previous period when the 
force had a 50-50 career mix, and assuming annual accessions 
of 56,000, steady-state for the non-career force is 230,991. 
This would present a total end strength of 461,982 enlisted 
personnel, far exceeding the required end strength of 397,714. 
Accessions would have to be 48,487 to achieve a non-career 
force of approximately 200, 000 enlisted members using survival 
rates from the earlier period when a 50-50 career mix was 
maintained. Survival rates for the 1991 cohort were lower, 
and may present a more accurate basis for estimating steady­
state. These indicate a non-career force size of 215,222 with 
a total force size of 430,444. Steady-state accessions would 
be set at 52,039 individuals. Accessions at 56,000 
individuals appears to be greater than needed, but may be 
necessary to increase the non-career force to 50 percent from 
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Table 3 . Survl.val Rate s (stl as a Perce n t a ge . 
Proje::ted Accession s (1:;) 56 , OOD 
230,991 
21 ~ , 222 
Steady St.a t e Accession s using 
200,000 as St"ady Stat" Non-Care"r 
l'o !C c e and average survival raf.es IE) 48,487 
Sf.eady S~ate A::cessions using 
2CO , 000 as Steady St ate Non - C,'lree!C 
Force and 1991 cohan survival rates IE) 52,039 
Table <1 . 	 S teady Sta te Distribution a nd 
Accessions for Nen - Career Force . 
V. CONCLUSIONS AND RECOMMENDATIONS 
CONCLUSIONS 
Two of the important characteristics of the "hollow 
force" of the late 1970's were lower promotion rates and 
higher attrition rates, which were due to the accidental 
admission of low quality recruits into the military from the 
misnormed ASVAB. The data used for this thesis contained all 
AFQT categories and did not differentiate among members by 
AFQT categories. As a result, the findings presented the 
trends for the entire enlisted force in all AFQT categories 
and not for the sub-groups that might have verified the AFQT 
characteristics of the "hollow force." 
The data indicate that one attribute of the hollow force 
was a slowdown in the pace of promotion. There were higher 
percentages of paygrades E-) and below in YOS 5-8 for the 
cohorts that entered the Navy during the period the ASVAB was 
misnormed. These percentages started dropping with the 1979 
cohort and continued to decline until the 1986 cohort, at 
which point they started to rise again. Paygrades E-4 and E-5 
had minimal variation in their percentage makeup of the force 
in the earlier cohorts. The proportion of paygrade E-4 began 
to rise and the proportion of paygrade E-5 began to decline 
starting in fiscal year J.986. These trends continued until 
fiscal year 1994. 
Attrition and continuation behavior steadily improved 
from 1975 until the beginning of the dOWnsizing, at which 
point policies were instituted to encourage personnel to 
voluntarily leave. Continuation rates steadily improved for 
YOS 1-4 for the first seven cohorts, which would have extended 
through 1985, the fourth year of the 1982 cohort. By this 
time the desired force structure had been ach i eved and 
recruiting goals were being met. Thus, commanders were given 
the tools to continue to mold the force by having more options 
to separate adverse personnel. 
Beginning studies on the AVF hypothesized that the force 
would become more career-oriented. The data support this 
hypothesis: the force became comprised of a higher percentage 
of career personnel and, as a result, the average length of 
service increased. This mayor may not be a good situation, 
especially in light of the current downsizing trend. with 
fewer accessions, what will happen to the force when this 
smaller number of entry level personnel becomes the career 
force in eight to ten years? 
B. RECOMMENDA'I'IONS 
This type of aggregate data is difficult to use to 
determine all of the trends that may be pertinent to define a 
"hollow force," especially trends in the quality of the 
enlisted force. Further study on the hollow force should 
examine directly those individuals who were misnormed and 
compare them with their peers who met or exceed the true norms 
for entering the military. 
The data did clearly highlight the aging of the force, 
and the growth in careerists. With the reduced accessions 
brought about by the current downsizing, the proportion of the 
force in the career ranks could possibly increase in the 
future. This aspect is potentially alarming and warrants 
further study to determine the possible effects of having such 
a high percentage of career personnel in the force. In 
particular, what are the costs and benefits of such a high 
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29.192 72.715 80.862 93.261 79.368 6!i.929 31.728 
Table 	A-I. Navy Enlisted Force Structure for FY1975. 
Source: YAFS Re ports, FY1975. 
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Table A- 2. Navy Enlisted Force Structure for FY1976. 
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Table A-3. Navy Enlisted Force Structure for FY1977. 
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Table A-4. 	 Navy Enlisted Force Structure for FY1978. 
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Table A-6. Navy Enlisted Force Structure for FY1980. 
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Table A-7 . Navy Enlisted Force Structure for FY1981. 
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Table A-9. 	 Navy Enlisted Force Structure for FYI98). 
Source: YAPS Reports, FY1983. 
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Table A-II. 	 Navy Enlisted Force Structure for FY1985. 
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Table A-12. Navy Enlisted Force Structure for FY1986, 
Source: YAFS Reports, FY1986 . 
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Table A-13. 	 Navy Enlisted Force Structure for FY1987. 
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Table A-14. 	 Navy Enlisted Force Structure :for FY1988. 
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Table A-IS. 	 Navy Enlisted Force Structure for FY1989. 
Source: YAFS Reports, FY1989. 
71 
.-. .-.""'". ~.212 2,304 1 0 60,708 
3,039 31.006 21,867 13,3113 6\1,596 




8,920 17.614 1.1U 

". " " 12.3117 
1,295 9.rn 7,0)4 " 
" 7.339 1.719 
11 1,275 15.607. 
3,753 2.076
" '."" 7,910 0 13,979 
1.135 6,921 3.740
.." " . 9.997 
3,793 9,620 
1.030 " 1,!'In
.." ... " 1.331 









Table A- J6. Navy Enlisted Force Structure for PY1990. 
Source: YAPS Reports, FY1990. 
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Table A-17. 	 Navy Enlisted Force Structure :for FY1991. 
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30,665 36.952 66.071 100.284 10LIII0 11.763 3!i,1I06 
Table A-IS. 	 Navy Enlisted Force Structure for FY1991. 
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30.257 40,053 57.197 92,136 94,880 77.1!>1 
Table A- 19. 	 Navy Enlisted Force Structure for FY1993. 
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37.~7 M.4n 82.&82 n,7&2 72,826 29.M9 " 
Table A- 20. 	 Navy Enlisted Force Structure for FY1994. 
Source: YAFS Reports, FY1994. 
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APPENDIX B. COHORT DATA 
1975 	 25.50!05 42.5.102 12.123 
1976 VUl 21.0'" 35.612 10,031 

".036 21.21330,417 5.941 

1.2'" 7.522 28.521 16.114
2,. 1.933 9,223 17,0101_ ",487 15.511 1,533 

1"1 
 2.211 10,114 3.804 


















TabJe 8-1. 	Progression of 1975 Entry Cohort through 
Force Structure. 
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Table B-2. 	 Progresslon of 1976 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FYI976 - FY1994. 
7. 
1 )g,M~ 29,162 l~,lM 
3,U~ 23,423 38,600 12,013 o 78,027 
6,~3 21,9" 30,333 3,t.80 o 70.319 
1,134 	 9,267 32,707 14,4110 
3,269 12,178 17,722 34,311 
1,~10 6,M9 18,822 1,51~ 
3,297 1 24.093 
1,279
',"" 
5,328 	 9,631 16,69'0 
9,230 l,U6 1 15.011 
... 2 ,8~ 
,... m 2,213 1,139 o 13 , 262 
,... 1,735 	 6 , 921 12.693 
6,436 12.136 
4,6583,2801,233 
Table B- 3, 	 ProgressIon of 1977 Entry Cohort through th e 
Force S t ructure, 
Source: YAFS Reports I FYI977-FYI994. 
79 
lOS n:IIR/PG 1-1 E-2 E-3 

1 31.9~ 22.931 n.400 3.661 
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16 13 11,947 
Table 8-4. 	ProgreSSIon of 1978 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FY1978-FYI994 . 
...."... 
1919 34.72720 , 11314.561 '2 72.335 
1900 7.387 19.953 26.06812.226 
2,186 .5.00717.050 31.772 3.4~ 
l,UII 0 • .56126,23412.646 
3,031 13.171 18,810 .." 




... 9,321 o 17.339
.... 	 1,269 
2,076
.'" 




Table 8-5. 	ProgreSSIon of 1979 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FY1979 - FYI994 . 
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YDIlJPO IH 
2.139 ~.028 24.829 29.702 3,43.4 

1983 9.7D7 29.710 12,12D 

1984 2,630 13.M2 11.~76 

4,698 14.886 4.~1l 
2.9~1 11.839 7 .12~
.. 1.496 8,491 , 19.138 
,U 6.121 17.2~2 







Table 8 - 6. 	ProgreSSion of 1980 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FYI980-FYI994. 
TDR/PO I-I 
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Table 8-7 . 	 Progression of 1981 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FYI981-FYI994. 
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Table B-8. 	 ProgresSlon of 1982 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FYI982-FYI994. 
25.14120,660 11.706 

19M 2.311 10.321 31.416 13.907 

198.5 2,21122.!>60 2'.4'24,164 o ~,123 
'.4322'.01912.169 
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4!> 644 7,"611,715 
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Table B-9, 	 Progression of 1983 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FYI983-FY1994. 
·2 
TZM/PO 1:-1 
26.596 21.606 17.162 1 70.611 
1.91910.65737.971 1<1,.429 2 65.«7 
2.321 24.965 28.502 3.671 
9.161 29.438 12.314 1 51.186 
" 
1.«913.29117.051 1 32.155 
" 
496 7.528 17.863 1.102 1 27.663 
2 21 . 534 
17 2.268 12.086 
38 1281 9845 
"" o 13.868
.'" 
Table B- IO. 	 Progression of 1984 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FY1984-FY1994. 
TEUJPG 1:-1 
32.87825.97912.088 3.214 a 74.264 
2.37613.3119 3{i.775 13.902 
2.59126.40827.939 1 60.356 
1.464 29.771 11.4011 
1.61315.19815.432 
205 4.614 14.767 2.336 
90 21144 13041 
42 11140 11003 
TabLe B- II. 	Progression of 1985 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FY1985-FY1994. 
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1 
2.697 1~,7~1I 36,213 13.2311 
3.217 	 23.473 2~.156 
1.~~& 16,413 14,623 
~.1~6 n,4~2
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.." ,." "."m, 	 " no 3793 13303 .... 
,... 	 " 2.083 10.843 o 16 ,'0~
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Table 8-12. 	 Progression of 1986 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FYI986 - FYI994. 
roo ....,,, 
33,43426,373 10,784 2,~21 

3.32621,746 28.198 14.35~ 

2.1184 24,74127,124 
791 8,102 31.160 ~.042 
112 1.978 U.522 14.523 
o 27.227 
1~ 275 6lH 13197 o 21.1~5 
8 135 3,955 12.417 
Table B-13. 	 Progression of 1987 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, FY1987 - FY1994, 
2.~24 2~.1l5 22.911 14.673 
3.221 	 28,346 27,O~ 62,483 
0J1 11,316 30.9611 ~,269ill um 0 __.~ 
o 21.406 
299 6,62'9 12.~3 1.174 
Table B-14. 	Progression of 1988 Entry Co hort through the 
Force Structure. 
Source: YAFS Reports, FY1988-FYI994. 
8. 
TMR/PO 1:-1 
3.0311 31.008 21.867 13 . 383 
.... 	 ..3."2$33.172 22.5011 2.1134 
115$12.607300116 1 51.155 
1993 127 2.677 17112 
1"" 13010.1151111.61111 
.", 	 , 
Table B-15. 	 Progression of 1989 Entry Cohort through the 
Force St ructure. 
Source: YAFS Reports, PYI989-PYI994. 
32,604 16,"00 11,272 2,)0" 110 
2,"76 22,"'3111.3"0 11,27" 

6522 , 801122,626206411 

76410,30325220 "301 
17 2,0561" . 011 7,1116 
Ta ble B-16. 	 ProgressIon of 1990 Entry Cohort through the 
Force Structure. 
Source: YAFS Reports, PYI990 - FYI 9 94. 
Table 9-17 , 	 Progr e ssion of 1991 Entry Cohort through the 
Force Stru c ture. 
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Table C-I. 	ContllluatIon Percentage of Total EnlIsted 
Force in YOS-I Remaining on Active Duty at 
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26.0 
Tabl e C-l. 	 (ContInued). 





Table C-2. 	 Personnel in Paygrades E3 and bel o w 
as percent of EI to E5. 
Table C-2. 	 (Continued). 






Table C- 3. 	 Personnel in Paygrade £4 as percent 





Table C-3. 	 (Continued). 
Source: Cohort Data, Appendix B . 
• 9 
67 . 11 
7l.n 
Table C-4. 	 Personnel in Paygrade E5 as percent 







Table C-4. 	 (Continued). 
Source: Cohort Data, Appendix B. 
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Table C~6. Distribution of Total Enlisted 
Force by Paygrade (in percent). 


















Table C-7. 	Average Years of Service for each Paygrade 
by Fiscal Year. 
Source: YAFS Reports, FYI975-1994. 
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Table C-8. 	 Distribution of Total Non-Career 
and Career Enlisted Force. 




Table C-9. 	 Percentage Distribution of Total 
Non-Career and Career Enlisted Force. 










1989 .9.17 27.22 ZO.2' 

199(1 4$.07 27.~7 

Table C~10. 	 Percent Distribution of 
E.nl i sted Force by 
Career /Non-Career Stat us. 






Table ell. 	 Percent Distribution of Enlisted 
Force by Term of Service. 















TabJe C-12. LInear PrOjectIon of Average Length of 
Service using Averages computed for FY1975 to 












Table C-J3. 	Llnear ProJectIon of Average Length of 
Service using Averages computed for FY1985 to 




APPENDIX D. COMPARISON STATISTICS 
ur-1Dr->t 




















Table D-l. eo.parisen Statistics 
1 	Statj,stj...,...! 4bstnct pf the Unjted States, 
1974-1994, Bureau of the Census, 
U.S. Dept. of Coa.aerce. 
2 	 tlanpoyer IfflC1!!ireacmt§ Reoort. 197'-199', Office ot 
the Assistant Secretary of Defense(}{anjXlwer, 
Reserve .Affairs . e.nd. !.c:::Igistics). 
3 	Bureau pf Naval Pcr:ronn,,1 StMjstjc;s Annual 




The steady- state distribution of the force (F) and the 
requirement for new enlistments (E) is derived as follows. 
Let (It be the continuation rate at year of service (YOs) t. 
Then the survival from the initial entry point to year t is 
The total steady-state force is 
r .. 6+816+ ••• +S~ ~ {l + L:'l Btl/J. The steady-state enlistment 




LIST Of' REFERENCES 
1. 	 Anderson, H .• Chapt. 3 "The All-Volunteer Force Decision, 
History, and Prospects" to Part I of The All Volunteer 
Force after a Decade Retrospect and Prospect. Pergamon­
Brassey's International Defense Publishers, Washington, 
D.C., 1986. 
2. 	 Kelly, R.T., Introduction to Part II of The All Volunteer 
Force after a Decade Retrospect and Prospect, Pergamon­
Brassey's International Defense Publishers, Washington, 
D.C., 1986. 
3. 	 Sims, N.H .• and Truss, A.R., A reexamination of the 
Normalization of the Armed Services Vocational Aptitude 
Battery (ASVAB) Forms 6, 7 I 6E and 7E, Center for Naval 
Analyses, Alexandria, VA, CNS-1l52/April, 1980. 
4. 	 Haier. H.H., and Truss, A.R., Original Scaling of ASVAB 
Forms 5/617: What Went Wrong, Center for Naval Analysis, 
Al exandria, VA, CRC 451 /March, 1983. 
5. 	 Roll., C.R., and Warner, J.T., Chapt. 6 "The Enlisted 
Career Manpower in the All-VolUnteer Force" to Part I of 
The All Volunteer Force after a Decade . Retrospect and 
Prospect, Pergamon-Brassey's International Defense 
Publishers, Washington, D.C., 1986. 
6. 	 See Reference 4. 
1. 	 Ibid. p. 1­
a. 	 Ibid. p. 2. 
9. 	 Ibid. 
10. 	 Ibid., p. iv. 
11. 	 Ibid., p. vii. 
12. 	 Heisey, J.G., Means, B., and Laurence, J.H., Mi.!..i.t.A.u 
Performance of Low Aptitude Recruits: Project 100 090 ang 
the ASVAB Misnorming, Human Resources Research 
Organization, Ale:w:andria, VA, HumRRo Fr - PRD - 85-21 
February, 1985. 
13. 	 Ibid. p. 23. 
14. 	 Ibid., p. 29. 
105 
15. 	 Boyer, J.F., Performance of Navy Serv i ce Members 
Erroneously Enlisted as a Result of the Misnorming of 
ASVAB 6 & 7, M.S. Thesis, Naval Postgraduate School, 
Monterey, CA, June, 1981. 
Good, C.L., Trends i n the Enlisted Force of the U.S. 
Mi l itary Services 1974-1987, M.S. Thesis, Nava l 
Postgraduate School, Monterey, CA, December, 1988. 
17. 	 See Reference 5. 
Cooper, R., Military Manpower and the All-Vo l unteer 
~, Rand corporation, santa Monica, CA, 1977. 
19. 	 Warner, J . T., and Asch, B.J., "The Economics of Military 
Manpower," in K. Hartley and T. Scindler (eds.), Handbook 
of Defense Economics, North-Holland Publishers, 1995. 
106 
BIBLIOGRAPHY 
ASVAB Working Group, History of the Armed Services Vocational 
Aptitude Battery (ASVAB) 1974-1980, A report prepared by 
the office of the Assistant Secretary of Defense for the 
Principal Deputy Assistant Secretary of Defense 
(Manpower, Reserve Affairs, and Logistics), March, 1980. 
Buddin, R., Analysis of Early Military Attrition Behavior, 
Rand Corporation, Santa Monica, CA, July 1984. 
cooke, T.W., and Quester, A.D,. Who Stays and Who Leaves? 
Identifying Successful Navy Recruits, center for Naval 
Analyses, Alexandria, VA, CRM 88-75/June 1988. 
Cooke, T.W., and Quester, A.D., Navy First-Term Attrition, 
Center for Naval Analyses, Alexandria, VA, CRM 89-17/June 
1989. 
Cooke, 1'.1'1., and QUester, A.O., separation Reasons fo~ 
Enlisted Personnel: FY1979 through FY1988, Center for 
Naval Analyses, Alexandria, VA, CRK 89-237/December 1989. 
Haumer, M.A., occupational Trends in the Civilian and Navy 
Labor Markets, M. S. Thesis, Naval Postgraduate School, 
Monterey, CA, December, 1991. 
Henderson, W.D., The Hollow Army, Greenwood Press, Westport, 
CT, 1990. 
Hosek, J.R., Antel, J., and Peterson, C,E., Who stays Who 
Leaves? Attrition Among First-Term Enlistees, Rand 
Corporation, Santa Monica, CA, May 1989. 
Klein, S., Hawes-Dawson, J., and Martin. T., Why Recruits 
Separate Early, Rand Corporation, Santa Monica, CA, 1991. 
Lockman, R.F., Trends and Issues in U,S. Navy HaQP..2...~, Center 
for Naval Analyses, Alexandria, VA, 
QUester, A., Screen Tables for Non-Prior-Seryice Accessions 
for FY1978-1984, Center for Naval Analyses, Alexandria, 
VA, CRM 86-45 {Revised)/August 1986. 
Sims, W.H., Truss, A.R., and Curia, M.D., Extent of Cheating 
on ASVAB FY1976 through FY1984, Center for Naval 
Analyses, Alexandria, VA, CNR-110/November 1985. 
107 
lOB 
INITIAL DISTRIBUTION LIST 
Defense Technical Information Center 
Cameron Station 
Alexandria, virginia 22304-6145 
No. Copies 
2 
2. Library, Code 52 
Naval Postgraduate School 
Monterey, California 93943-5101 
Professor Stephen L. Mehay 
Code SMIMP 
Department of Systems Management 
Naval Postgraduate School 
Monterey, CA 93943-5002 
4. LCDR Julie Dougherty 
Code SMIDC 
Department of Systems Management 
Naval Postgraduate School 
Monterey, CA 93943-5002 
Mr. stephen CYlke 
Bureau of Naval Personnel 
SuPers 233, Rrn 2838 
washington, D.C. 20350 
6 . LT Calvin J. Braley 
Naval Medical Center 
34800 Bob Wi l son Dr. 





lim~llll rI IElI!rIIDm~/'1 
3 2768 00307525 0 

